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Abstract 
The objective of this paper is to identify solutions in order to satisfy customer needs.  There are difficulties in identifying and 
collecting customer needs and in translating them into functional requirements. The paper presents the results of a 
multidisciplinary research that relies on the use of means, tools and methods of engineering and marketing. In the first part  of the 
paper, difficulties encountered by a company in identifying and collecting the needs from an existing and potential customer are 
presented. In the second part, Intermediate Representations are defined and a case study on the advantages and disadvantages of 
the use of Intermediate Representations in the development of new products is presented. 
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1. Introduction 
In the present economic and social conditions, every customer is extremely important for any company, 
regardless of the activity domain. Companies are making efforts to satisfy their customers’ needs in order to keep
their loyalty. Many companies are faced with situations where the customers do not specify what needs the new 
product should satisfy or they have difficulties expressing them. 
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The development of new products in Romanian companies is not extensive, because the industry and the research 
are reduced and in these sectors the activity is low. The economic development (growth) in Romania was based on 
multinational companies operating in our country in the lohn system, in this situation many Romanian companies 
use know-how from the “mother” companies, without being concerned to develop new methods, means and tools of 
design. To satisfy customer needs, after they have been identified, requires them to be integrated in the new 
products. In this direction, in the development of new products, it is useful for companies to use the Intermediate 
Representations.  
In the first part of the paper difficulties encountered by a company in identifying and collecting customers' needs, 
actual and potential, are presented. 
In the second part of the paper the Intermediate Representations are defined and a case study on the advantages 
and disadvantages of using Intermediate Representations in the development of new products (the improvement of 
an existing product) is presented. 
The research methodology is presented in Figure 1. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1. The research methodology                                                                                                   
2. Difficulties in identifying and collecting the customer needs 
The following research methods can be used to find the difficulties faced by a company in identifying and 
collecting the customer needs: interview with the design team members and observation. 
Following the applicative research we have noticed a series of difficulties in identifying and collecting the 
customers’ needs: The customer explains what he does not like about the product which he has used, but it is more 
difficult for him to express what he expects from a future product. In this case, the company (the design team) must 
IDENTIFY the customer needs reported in the new product; 
x There are important functions of the future product or service that the customer would like to purchase along with 
the base product (the package) which he does not specify, considering them implicit. The functions not specified 
by the customer, but which he would like to rediscover in the new product, are considered latent needs. 
x The customer has a tendency to focus on the HOW and not the WHAT, often providing a solution rather than 
making a request, which prevents understanding and leads to misinterpretation by the company; 
x The customer has a simple vocabulary, sometimes "colored" (which is impossible to understand), that often 
makes it difficult to interpret the data relating to the quality of the product and transforming them into technical 
characteristics; 
x Although communication difficulties occur in the RELATIONSHIP between the CUSTOMER and the 
COMPANY, it is good for the clients to express themselves and their needs, so that the company can provide the 
desired product;  
x In order to satisfy the customer, the company must learn to dissociate the indispensable quality (must be quality) 
from the attractive quality. Whenever quality is not considered indispensable, the customer will be dissatisfied. 
Difficulties in identifying and collecting the customer needs: Interview and Observation 
START 
Define Intermediate Representations 
STOP 
Case study 
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The companies have difficulties in identifying the customer needs and translating them into technical 
specifications. (Mihărtescu, 2011) 
3. The Intermediate Representations 
Based on the customer’s requirements, the company (the multidisciplinary design team) must develop the 
Intermediate Representations of the product prototype. The actors of the multidisciplinary team create graph 
scenarios to translate the customer needs into technical specifications through the graphic "language" in order to 
realize the virtual prototype of the product. (Mihărtescu, 2011) Under the rules of conduct of the participatory 
design workshops, each participant must contribute to the development of a new product. Thus, the Intermediate 
Representations are developed: 
x The Intermediate Representations of the Customer. The customer exposes his requirements graphically through 
simple drawings, without taking into consideration the technical specifications. The purpose of the Intermediate 
Representation of the Customer is to graphically express its requirements in relation to the product intended to be 
developed. 
x The Intermediate Representations of the Conception Engineer. The realization of the Intermediate 
Representations of the Conception Engineer is required in order to translate the customer needs into technical 
specifications and to provide a functional and aesthetic (sizes, shapes, etc.) prototype for the product. To achieve 
the Intermediate Representations of the Conception Engineer, the specialist uses a graphics editing program (e.g. 
Photoshop).  
x The Intermediate Representations of the Designer. The Intermediate Representations of the Designer provide 
solutions both aesthetically and especially functionally. The designer uses specialized software (e.g. CATIA) to 
achieve the Intermediate Representation of the Designer, taking into account, in some situations, the 
anthropometric dimensions of the potential user. 
4. The case study 
To demonstrate the utility of intermediate representations in the new product development a case study on the 
improvement of an all-terrain vehicle (ATV) by attaching a protective cabin is presented. The research was 
conducted at the request of companies in Romania.  
The experimental research was conducted over several stages as follows: 
x The first stage is to identify (refer to) the customer's needs which are collected through survey. Customer needs 
are: tacit, explicit, hidden, etc. (Bogers, Afuah & Bastian, 2010). Often, customers use a different language in 
terms of context and semantics. Thus, the question of synchronization between the customers’ language and the 
design specialists’ language emerges. For example, a need can be expressed in ordinary language: "I would like a 
means of transport to make me feel important", while in terms of functional requirements or the design 
parameters this means: "I would like a safe car ". 
x In the second stage, (the states) customer needs are formalized (statistically) in order to be translated into 
functional requirements, that is transforming customer requirements into technical solutions and structuring them 
in attributes-values to describe the product. For structuring and statistically processing the information from the 
customer a statistical processing program (SPSS) is used, and for the implementation of the requirements into 
design specifications the QFD method (Quality Function Deployment) is used. 
x The third stage is to satisfy customer needs by using functional analysis and Intermediate Representations of the 
prototype product. 
Following the identification and statistical processing of the information provided by the customers two 
important conclusions have emerged:  
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x customers want a means of transport that is easy to use in difficult conditions (rough terrain, adverse weather 
conditions) and that also provides protection; 
x It is necessary to develop an accessory like a PROTECTION CABIN, for adverse weather conditions, as a 
temporary accessory (46% of respondents) or as a permanent one (54% of the subjects surveyed), made as a 
protective sleeve that is mounted over a metallic frame (Fig. 3.) or a classic cabin (fig.4.). (Mihărtescu, Negruţ & 
Mazilescu, 2011). 
 
In Figure 2 the Intermediate Representations of the Customer are presented. The Intermediate Representations of 
the Customers are simple drawings (have no value from a technical point of view), as an explicit expression of their 
needs in order to develop products that are acceptable to them. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. 2. The Intermediate Representations of the Customers 
The Figure 3 presents the Intermediate Representations of the Conception Engineer. 
 
 
 
 
 
 
 
 
 
 
 
Fig. 3. The Intermediate Representation of the Conception Engineer – ATV cabin as temporary accessory (Mihărtescu, 2011) 
Figure 4 presents the Intermediate Representation of the Designer and a simulation of using the cabin, according 
to anthropometric measurements of a potential user (height 1.75 m, weight 75kg). The Designer has simulated the 
use of the ATV cabin as a permanent accessory. 
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Fig.4. The Intermediate Representation of the Designer - ATV cabin as permanent accessory 
5. Conclusions 
The Intermediate Representations are necessary to provide a graphical solution to customer needs, which will be, 
in the future, a support for participatory design workshop discussions in order to find a technical solution accepted 
by all participants (customers, suppliers, professionals). The participatory design workshop can make a critical study 
on the Intermediate Representation of the product to be developed. Using the Intermediate Representation in the 
development of new products has both advantages and disadvantages: 
x Advantages: 
○ virtual prototype tested by customers; 
○ assessment done by the company (by the design team) of the defects found by the customers; 
○ identifying the functions neglected in the design process by analyzing the product behavior used in a virtual 
environment; 
○ encouraging the beneficiary to accept a product due to its integration in the design process (it was developed 
based on beneficiary requirements). 
x Disadvantages: 
○ consumption of financial resources and time. The prototype development (even virtual) involves a 
supplementary allocation of time; 
○ disclosure of the product concept. 
 
Based on the findings of the workshop one of the proposed prototypes can be chosen, it can be analyzed or 
another one can be proposed, in accordance with the requirements / customer needs and technical specifications. The 
use of the Intermediate Representations for the virtual prototyping has a major advantage, which is the fact that the 
idea is validated in terms of the conceptual study. 
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